Carbon emissions caused by residential consumption have become one of the main sources of carbon emission and revealed a huge growth trend in China. By processing data of Chinese input-output tables available and relative Statistical Yearbook, this paper uses RAS method to update the input-output tables to obtain the time series input-output tables from 2002 to 2011. Then, we use input-output method to make a contrastive analysis of changes in carbon emissions caused by Chinese rural and urban residents' consumption. The results show that the indirect carbon emission caused by urban residents' consumption is the main part of carbon emission caused by residents' consumption, and the gap between carbon emission caused by urban and rural residents' consumption is wider and wider. The annual per capita indirect carbon emissions in urban and rural areas increase by years, and the increment of the town is much greater than that of the country. At last, we analyze carbon emissions from residents' consumption by sectors and obtain some meaningful results. In accordance with the above conclusions, the paper puts forward some countermeasures and suggestions from consumer behaviors, structure of consumption, energy usage, and so on.
Introduction
Since the 1980s, China's population scale, the proportion of urban and rural, income level, and consumption patterns have undergone significant changes, and these changes have a great impact on the carbon emissions caused by the residential consumption. For a long time, scholars usually focused on industrial fields and considered them from the view of production as to climate warming but ignored the residential consumption which is the original driving force of producing activities. A large number of recent studies indicate that indirect carbon emissions produced by residents' living consumption should not be overlooked which has become one of the main sources of carbon emissions in China and has a huge growth trend. For example, Wang and Shi's [1] research points to the fact that China's carbon emissions caused by residential consumption account for 30% of the total carbon emissions in 2004, up from 19% in 1995. Researches of Liu et al. [2] , Zha et al. [3] , Fan et al. [4] show that, in recent years, carbon emissions caused by Chinese urban and rural residents' consumption increase by years. Therefore, it is significant to make a detail research about carbon emissions caused by Chinese urban and rural residents' consumption and put forward corresponding measures and suggestions.
Currently, scholars from various countries have used different approaches to study about carbon emissions generated by the residents' consumption since it is getting more and more attention. There are two common methods. One is to calculate the carbon emissions led by residential consumption on the basis of direct and indirect energy consumption due to residents' several common way of life. For example, Feng et al. [5] use this method to quantify the Chinese urban residents' direct and indirect energy consumption and its dynamic features from 1999 to 2007 and analyze the potential impact factors. Zha et al. [3] compute and compare the changes of carbon emissions induced by Chinese urban and rural residents' energy consumption from 1991 to 2004 and combine with index decomposition method to study 2 Mathematical Problems in Engineering the internal factors. Fan et al. [4] calculate carbon emissions according to different energy consumption through residents' five kinds of common way of life and use decomposition method to analyze the driving factors from the perspective of final demand from 1996 to 2008. Yao et al. [6] use this method to analyze Chinese rural residential energy consumption and carbon emissions from 2001 to 2008. The result shows that during this period, the carbon emissions caused by rural residential energy consumption increased significantly, and the annual growth rate of per capita carbon emissions was nearly 2 times faster than that of urban area. Liu et al. [7] and Liang et al. [8] measure the carbon emissions produced by rural residential consumption in north China according to several consumer behaviors and analyze the characteristics and structure of low-carbon development in country. Feng et al. [9] and Wei et al. [10] study the carbon emissions caused by Chinese urban and rural residents' consumption on the basis of statistical data of residents' energy consumption from several consumer behaviors. Bin and Dowlatabadi [11] use this method to study the United States' carbon emissions distribution caused by consumer activities. Abu-Madi and Abu Rayyan [12] use this method to study the carbon dioxide emissions in Palestine. Munksgaard et al. [13] calculate Denmark's carbon emissions according to the direct and indirect energy consumption produced by residents' several common ways of life between 1966 and 1992 and analyze the reasons for the increase of carbon emissions through structure decomposition method. The studies above can calculate the carbon emissions generated by urban and rural residents' consumption according to the energy consumption by the residents' several common ways of life, but the consumer activities they involve are only limited to the food, electricity, water, heating, and other common projects and cannot embrace all aspects of life. Particularly, when calculating the indirect carbon emissions produced by consumers, this kind of method is more insufficient. In addition, it's impossible to link residents' consumption with the corresponding sectors.
Another approach is input-output method. For example, Zhu et al. [14] investigate the indirect carbon emissions caused by residential consumption in China from 1992 to 2005 on the basis of the input-output model and examine the factors through the structural decomposition method. The result shows that the rise of the level of residential consumption plays a dominant role in the growth of residential indirect carbon emissions and the persistent decline of the carbon emission intensity of industrial sectors restrains the total carbon emissions. Zhang [15] uses input-output analysis and decomposition techniques to examine Chinese urban and rural per capita carbon emissions from 1987 to 2007. Liu et al. [2] determine the carbon emissions induced by urban and rural residential consumption by the inputoutput method, and the result demonstrates that the direct and indirect carbon emissions from residential consumption accounted for more than 40% of total carbon emissions between 1992 and 2007. Fan et al. [16] [19] estimate the direct and indirect carbon emissions produced by Indian's households by using input-output analysis and study the affecting factors on the change of carbon emissions between 1993 and 2006 through decomposition method. Park and Heo [20] and Cohen et al. [21] use inputoutput method to calculate the direct and indirect energy needed in South Korea and Brazil, respectively. The studies above are all based on the input-output tables for a given year to study carbon emissions caused by residential consumption without calculating year by year. And the researches mainly emphasize the simple analysis of affecting factors of carbon emissions, but lack deep understanding on structure and characteristics of carbon emissions generated by households' energy consumption. For a detailed understanding about the carbon emissions caused by Chinese urban and rural residential consumption in recent ten years, we will calculate the indirect carbon emissions produced by residential consumption from 2002 to 2011. Firstly, we rearrange the Chinese input-output tables available by using RAS method. Secondly, we calculate each year's indirect carbon emissions produced by residential consumption in accordance with the time series input-output tables and do some corresponding analysis. Finally, we examine the consumption structure and characteristics of carbon emissions produced by Chinese urban and rural residential consumption from the point of industries to put forward the corresponding measures and suggestions. Tables. It is difficult to compile a  table every year for a lot of manpower, material resources, and time needed and time delay. So far, Chinese inputoutput table was compiled every five years, namely, at the year with the last number being 2 or 7, and the extended input-output tables are compiled at the year with the last number being 0 or 5. Therefore, many scholars have done a lot of research to update and estimate the data of inputoutput tables (which are compiled in the years in which the government do not participate to do so). Looking through the related literatures for more than 70 years, researchers have proposed dozens of nonsurvey or partial survey methods [22, 23] , but the most important and widely used are the RAS method and entropy method [24] . This paper will use the former to estimate the data of input-output tables in vacant years in China between 2002 and 2011. Though the delay in carbon emissions produced by residential consumption, Huang et al. [25] research suggests that a fixed-time delay models of a dynamic economy can explain various complex dynamic behaviors of the economic variables, so, the study of this paper may explain the dynamic characteristics of carbon emissions caused by Chinese residential consumption very well.
Methodology and Data Source

Updating Input-Output
The basic idea of RAS is to regard the total intermediate demand of the target year as the lateral control variable and the total intermediate input of the target year as the longitudinal control variable and to revise the intermediate input structure of the base year to obtain the input-output flow matrix of the target years. It was first proposed by the famous British economist Stone et al. in 1960. After that, this method was studied and improved by many other scholars [26] [27] [28] [29] [30] . The specific operation can be divided into the following steps. (1) Calculate the direct consumption coefficient matrix of the base year in accordance with the base year's input-output table. (2) Multiply the total output of the target year by the direct consumption coefficient matrix of the base year to get an input matrix and to calculate the row sum. Then divide the column of the total intermediate demand of the target year by the corresponding row sum of the input matrix to get the row ratio. (3) Multiply the row ratio by the each data of the corresponding row of the input matrix we have got in the second step. So, we adjust the row sums of the matrix equal to the column of the total intermediate demand of the target year, while the column sums of the matrix is not equal to the row of the total intermediate input of the target year. (4) The same method is used to calculate the column ratio, then multiply the column ratio by each datum of the corresponding column of the input matrix we have got in the third step, so we adjust the column sums of the matrix equal to the row of the total intermediate input of the target year, while the row sums of the matrix is not equal to the column of the total intermediate input of the target year. Next, we keep repeating the third and fourth steps, into the iterative process, until the row sums of the matrix and the column sums of the matrix are equal to the column of the total intermediate demand and the row of the total intermediate input of the target year. The matrix we get at last is the first quadrant matrix in the input-output table of the target year. The same idea can be applied to update the second and third quadrant matrix.
In this paper, the data foundation to update Chinese input-output tables is the 42 departments' input-output tables in 2002, 2005, 2007 and 2010 . And the total output of various departments, the added value of various departments, the total consumption of rural and urban residents, government consumption expenditure, gross fixed capital formation, increase in inventories, total exports and total imports between 2002 and 2011. The data of input-output tables are derived from China Statistics Bureau website [31] and others are from corresponding Chinese Statistical Yearbook [32] . Because the classification of the department in the inputoutput table is different from that of Statistical Yearbook, we set the following 31 departments to take into account both of the sectoral classification by considering the adjustment in "National Industry Classification" (GB/T4754-2002) (see Table 1 ). Among them, other manufacturing industry include recycling and disposal of waste; other services include information transmission, computer services and software industry, leasing and business services, tourism, scientific research career, integrated technology services, other social services, Other services education, hygiene, social security and social welfare, culture, sports and entertainment, and public administration and social organizations; transport storage and post are combined into transport and storage postal service. Next, we will introduce how to estimate the control vector of the target year and select the base year. Total output minus the added value is the total intermediate inputs, and the total output minus the end use is the total intermediate use. So we must first estimate the total output, value added, and the end use. In addition, the statistical caliber of relevant data in yearbooks is different from that in input-output tables. Therefore, when estimating the control vector of the target year, we should do some work to make the caliber of the data the same. The general adjustment method is to calculate the ratio of the total output from input-output table of the base year and that from yearbooks and to adjust the ratio of the total output from Statistical Yearbook in the target year. As for selecting base year, the nearby principle is employed, and we make full use adjacent input-output tables rather than extend input-output tables. Next, we will use the data of input-output tables from 2002 to 2011 to calculate the total indirect carbon emissions generated by the rural and urban residential consumption, per capita carbon emissions, and carbon emissions of each department.
Calculation of Indirect Carbon Emissions Caused by Residential Consumption Based on Input-Output
Model. An input-output model is a quantitative economic technique that represents the interdependencies between different departments of an economy and it reflects the effects of changes in one industry on others or the effects of consumers by solving a set of matrix equations. So, this model is highly appropriate for a study on indirect carbon emissions from residential consumption, and the formula is as follows:
where CE is the row vector for indirect carbon emissions from various products of residential consumption, the sums of the row vector are the total indirect carbon emissions generated by residential consumption. The subscript is used to distinguish the consumption of urban and rural residents. When it is equal to 0, it represents rural resident, and when it is equal to 1, it represents urban resident. is the row vector for the carbon emissions per unit of gross output of each industrial sector in the input-output tables. is the identity matrix, is the direct consumption coefficient of the input-output table. ( − ) −1 is the Leontief inverse matrix, is the diagonal matrix converted from the column vector of residential final consumption in input-output tables. The calculation formula for the carbon emissions per unit of gross output of each industrial sector are as follows:
where represents the carbon emissions per unit of gross output of sector .
represents the sector 's consumption of the th kind of fuel. is the carbon emission factors of the th kind of fuel. is the gross output of the sector .
To calculate the indirect carbon emissions from residential consumption, the data mainly from 2002 to 2011 time series input-output tables and the carbon emissions per unit of gross output of each sector in the input-output tables. The former has been estimated and the latter can be calculated by (2) . Though China has no statistical data for carbon emissions of each sector, there are statistical data for a variety of energy consumption by sectors and carbon emissions are mainly 
Results and Analysis
The Changes of Total Indirect Carbon Emissions from Residential Consumption.
In order to understand more deeply the characteristics and structure of carbon emissions from residential consumption, this paper will first analyze the total indirect carbon emissions from residential consumption. By comparing it with the total carbon emissions from national energy consumption, we will have a deep understanding of the total carbon emissions from Chinese residential consumption. The specific results are shown in Figure 1 . and the energy consumption increase with time. In order to achieve sustainable development of economy, we should pay more attention to the carbon emissions and prevent it from further deterioration. The ratio of the total carbon emissions from residential consumption in the national total carbon emissions from energy consumption tells us that it declines by years from 2002 to 2004 and begins to recover in 2005 and after that it decreases again and gradually levels off in the last. This shows that though the total carbon emissions from residential consumption increase, their increasing ratio is lower than that of national total carbon emissions between 2002 and 2004. In recent years, this ratio becomes stable, and the total carbon emissions from residential consumption account for about 30% of the national total carbon emissions from energy consumption.
In conclusion, though the total carbon emissions from residential consumption increase year by year in China, their increasing ratio is lower than that of the national total carbon emissions. This demonstrates that the carbon emissions from residential consumption in China are not the main reason for sharply increase of Chinese total carbon emissions from energy consumption by years. But their proportion, which account for about 30%, also cannot be overlooked. In the nearly decade, the increase of the total carbon emissions from residential consumption cannot be separated with the increase of population, the improvement of residents' consumption, and the acceleration of urbanization in China. Therefore, we should try to guide and change people's consuming behavior, and advocate healthy and green lifestyle to pay more attention to saving energy and control carbon emissions in respect to people's behavior. Besides, we should take environment into consideration when speeding up urbanization and control the speed of economic development within the capacity of environment. We should change residents' energy consumption structure and encourage residents to use clean energy with low carbon level. Only in this way will it be possible to reach the goal of inhibiting the increase of total carbon emissions.
The Changes of Urban and Rural Residents' Consumption Indirect Carbon Emissions.
From the above analysis, we know that the total indirect carbon emissions from residential consumption increase by years in China, and its proportion accounts for about 30% of the national total carbon emissions from energy consumption. So, it is necessary to compare the carbon emissions from rural residents' consumption and urban residents' consumption to find their fluctuation characteristics and differences in recent ten years and put forward the corresponding measures and suggestions. Next, we are going to analyze the changes of the total indirect carbon emissions from urban and rural residents' consumption (as shown in Figure 2 ) and the changes of the ratio of carbon emissions from urban and rural residents' consumption in the total carbon emissions from residential consumption (as shown in Figure 3) .
From Figure 2 , we know that the total indirect carbon emissions from urban and rural residents' consumption increase year by year. And the total indirect carbon emissions from rural residents' consumption increase by 44.25% from 177.132 million tons in 2002 to 255.511 million tons in 2011; the total indirect carbon emissions from urban residents' consumption increase by 109.7% from 465.083 million tons in 2002 to 975.302 million tons in 2011. It can be seen that the indirect carbon emissions from urban residents' consumption are the main part of carbon emissions from residential consumption, and its annual growth ratio is higher than that of rural residents. In addition, from Figure 2 , we can also know that the gap between indirect carbon emissions caused by rural and urban residents' consumption is wider and wider with time, which indicates that the increase of carbon emissions from urban residents' consumption is greater than that in rural areas. So, we should pay more attention to the carbon emissions from urban residents' consumption. From Figure 3 , we can see that the proportion of carbon emissions from rural residents' consumption in the total carbon emissions induced by residential consumption declines by years in the nearly decade, while the carbon emissions from the urban residents' consumption is just the opposite, showing an increasing trend and the proportion it accounts for the total carbon emissions from residential consumption has reached more than 79%. It also illustrates that the indirect carbon emissions from urban residents' consumption is the main part of carbon emissions from residential consumption.
In conclusion, the increase of carbon emissions from urban residents' consumption is the main reason for increasing of the total carbon emissions from residential consumption. It is inseparable from the increase of urban population and the improvement of urban residents' per capita income. With the improvement of Chinese urban residents' consumption level, consumers prefer to buy more goods. Together with the increase of urban population, there is no doubt that it will increase the indirect carbon emissions in urban area. So, we should pay more attention to the urban residents' consumption, guide people to change their consuming structure and attitude step by step, and encourage them to utilize energy with low carbon content (e.g., use more public transportation instead of private cars). We should raise people's awareness of low-carbon lifestyle and lead them to a path of low-carbon sustainable development.
The Changes of Per Capita Indirect Carbon Emissions in
Urban and Rural Areas. The above part mainly analyzes the changes of carbon emissions caused by residential consumption from the perspective of total carbon emissions and proportion. But, the population is also an important factor that influences carbon emissions. So, we will observe the changes of carbon emissions caused by residential consumption from the point of per capita carbon emissions in urban and rural areas, and the results are shown in Figure 4 .
From Figure 4 , we can know that the per capita indirect carbon emissions in urban and rural areas increase year by year. Among them, the per capita indirect carbon emissions And the per capita indirect carbon emissions from urban residents' consumption is nearly 3 to 4 times than that of rural area, but there is a downward trend. From the picture, we can also learn that the annual growth ratio of per capita carbon emissions in the country is higher than that in the town after 2004. Though the per capita carbon emissions in rural area are far less than those in urban area, their annual growth ratio is higher. That is to say, the carbon emissions from rural residents' consumption have a strong growth trend in the future.
In conclusion, we learn that the per capita carbon emissions in urban area are nearly 3 to 4 times higher than those in rural area when observing carbon emissions from the per capita carbon emissions in urban and rural areas. But their annual growth ratio of per capita carbon emissions is less after 2004. This may be because the cardinal number of carbon emissions from urban residents' consumption has already been very large, while the cardinal number of carbon emissions from rural residents' consumption is relatively small. When adding the same amount of carbon emissions, the annual growth ratio of per capita carbon emissions in rural area is much higher. It also illustrates that the carbon emissions from rural residents' consumption have a strong growth trend in the future. Therefore, we cannot ignore the growth of carbon emissions caused by rural residential consumption because its small proportion accounts for the total carbon emissions led by residential consumption. We should control carbon emissions from urban residential consumption as well as that generated by rural residents' consumption. At present, we must control the carbon emissions caused by urban residents' consumption for its per capita carbon emissions are 3 to 4 times higher than that in rural areas. Moreover, carbon emissions caused by rural residents' consumption are going to have a strong momentum, so we should do a good job of control in advance (e.g., encourage rural people to use methane, solar energy, and so on).
Analysis of Carbon Emissions from Residents' Consumption by Sectors.
In order to know more clearly about carbon emissions caused by residents' consumption and have more in-depth understanding about distribution of carbon emissions induced by resident consumption structure, we are dividing carbon emissions caused by residents' consumption in terms of industry. As shown in Table 3 , we choose 12 sectors, in which the indirect carbon emissions are relatively high. They are farming, forestry, animal husbandry, fishery, and water conservancy; manufacture of foods and tobacco; manufacture of wearing apparel, leather, feather, and related products; manufacture of chemical products; manufacture of transport equipment; manufacture of electrical machinery and equipment; production and distribution of electric power and heat power; transport and storage postal service; wholesale and retail trade; hotel and restaurants; real estate; other services. The total carbon emissions of these sectors led by residents' consumption take up more than 85% of the total residents' consumption carbon emission. So, these are main departments that produce carbon emissions from residents' consumption. Through the research on them, we can learn well about the structure of the source of carbon emissions caused by residents' consumption and make targeted control. Table 3 shows the carbon emissions from rural residents' consumption by sectors. We learn that the total carbon emissions led by rural residents' consumption of the 12 departments are increasing by years, from 1.52 × , and the proportion declines from 22.03% to 10.89%. That is to say, with the development of people's life standard, the structure of rural residents' consumption changes a lot with lower consumption of direct agricultural products and more attention to quality of life. Being inclined to food, tobacco and clothes, the rural residents' consumption makes a contribution to carbon emissions of these industries. Table 4 shows the carbon emissions from urban residents' consumption by sectors. We learn that the total carbon emissions led by urban residents' consumption of the 12 departments are constantly increasing by years, rising from 3.76 × 10 12 tons in 2002 to 7.87 × 10 12 tons in 2011. Among them, the total carbon emissions of manufacture of foods and tobacco and other services tend to increase year by year. The former increases from 4.58 × 10 11 tons in 2002 to 1.31 × 10 12 tons in 2011, and the proportion increases from 9.85% to 13.45%, while the latter increases from 7.93 × 10 11 tons in 2002 to 1.88 × 10 12 tons in 2011 with an increased proportion from 17.06% to 19.31%. The total carbon emissions and proportion of manufacture of wearing apparel, leather, feather, and related products; manufacture of transport equipment; manufacture of electrical machinery and equipment and real estate fluctuate with years but increase as a whole. Their carbon emissions are, respectively, from 2. In addition, the total carbon emissions of manufacture of chemical; production and distribution of electric power and heat power; transport and storage postal service; wholesale and retail trade; hotel and restaurants present the trend of increase as a whole but decline in terms of proportion because of small modest increase. The carbon emissions of farming, forestry, animal husbandry, fishery, and water conservancy decline with years from 4.38 × 10 11 tons in 2002 to 3.13 × 10 11 tons in 2011, and the proportion declines from 9.41% to 3.20%. The structure of urban residents' consumption is changing gradually, which stimulates the fluctuation of carbon emissions in different industries. From the above data, we can learn that urban residents consume more products of food manufacturing and tobacco processing and less direct agricultural products. Since the market of service has been opened gradually, the carbon emission is also increasing.
From the perspective of different industries, the total carbon emissions caused by urban and rural residents' consumption of products of primary industry declines by years. That is to say, with the development of people's life standard, the purchase of direct agricultural products is decreasing. The indirect total carbon emissions caused by rural residents' consumption of products of secondary industry increases by years, as well as the proportion. However, the indirect total carbon emissions caused by consumption of products of tertiary industry fluctuate slightly, and the proportion changes little. Therefore, we conclude that rural residents increase their demand for products of secondary industry but little change in demand for products of tertiary industry. The urban residents' consumption of products of secondary industry increases as rural residents but have a less range. While the carbon emissions caused by their demand for products of tertiary industry increases obviously, which illustrate that the trend of consumption of urban residents is transferring from secondary industry to tertiary industry. In conclusion, urban residents tend to tertiary industry, while rural residents rely mainly on secondary industry. As we all known, secondary industry is an energy-intensive industry, which is one of the reasons why the increase rate of average carbon emissions of rural residents' consumption is higher than that of urban residents' consumption. Therefore, we should guide residents' consumption toward the tertiary industry.
According to above analysis, the carbon emissions caused by rural and urban residents' consumption of direct agricultural decline gradually but increase by consumption of manufacture of foods and tobacco. So, we should take proper steps to control the carbon emissions of manufacture of foods and tobacco. For example, we can transform the manufacturing technique, eliminate obsolete equipment through technological innovation, improve the energy utilization rate of food equipment or use clean energy. Furthermore, we should advocate healthy lifestyle to reduce the consumption of tobacco. The secondary industry is an energy-intensive industry and both carbon emissions caused by rural and urban residents' consumption of products of secondary industry increase, so we should guide residents' consumption toward tertiary industry reasonably, such as offering preferential policies for consumption of products of tertiary industry to control purchases of secondary industry. In this way, not only can we insure the development of economy but also reduce the carbon emissions.
Conclusion and Policy Suggestion
This paper uses RAS method first to deduce the inputoutput (4) We discover that the carbon emissions caused by urban and rural residents' consumption of direct agricultural products decrease, while carbon emissions produced by consuming food and tobacco increase. In terms of different industries, we find that the carbon emissions caused by urban and rural residents' consumption of products of primary industry decrease with years, and the urban residents' demand for goods of secondary industry is transferring toward the goods of tertiary industry, but the rural residents' demand mainly focus on products of secondary industry, which will shift to tertiary industry in the future. With the increase of the population, acceleration of the urbanization, and development of people's living standard of China, the carbon emissions caused by residents' consumption is rising with each passing year. Therefore, it is necessary to take proper measures to control carbon emissions caused by residents' consumption. We propose the following suggestions in accordance with our research. (1) With the development of China's economy and level of living, people tend to consume more energy and products. So, we should try to guide and change people's consuming behavior to use more clean energy and advocate healthy and green lifestyle to pay more attention to saving energy and control carbon emissions in respect to people's behavior. Besides, we should take environment into consideration when speeding up urbanization and control the speed of economy within the capacity of environment. (2) People's energy consuming structure must be changed and clean energy with low carbon level must be encouraged to use, especially for rural residents whose demand for cheap products with high carbon level are more due to the low standard of living. We can see much more space to optimize. (3) At present, we must control the carbon emissions caused by urban residents' consumption, guide people to change their consuming structure and attitude step by step, and encourage them to utilize energy with low carbon content (e.g., use more public transportation instead of private cars). We should raise people's awareness of low-carbon lifestyle and lead them to a path of low-carbon sustainable development. Moreover, carbon emissions caused by rural residents' consumption are going to have a strong momentum, so we should do a good job of control in advance (e.g., encourage rural people to use methane, solar energy, and so on). (4) We should take proper measures to control carbon emissions of food manufacturing and tobacco processing industry, such as transforming the manufacturing technique, eliminating obsolete equipment through technological innovation, improving the energy utilization rate of food equipment or using clean energy and so on. Furthermore, we also should advocate healthy lifestyle to reduce the consumption of tobacco. (5) Because most of products of secondary industry are energy-intensive, we should start with improving residents' consuming structure and guide them to use more products with low carbon level to encourage them to purchase more products of tertiary industry and service and less products of secondary industry.
In future, input-output method will be used to find more information on carbon emissions caused by households' consumption, government expenditures, fixed capital formation, and import and export, and so forth from the perspective of final demands. In addition, we should do more researches about the development, implementation, and evaluation of low-carbon policies. Because most studies are just staying in the phase of phenomenon analysis, they lack specific policy implementation and evaluation system. Moreover, the residential consumption in this paper includes imported goods. But the carbon emissions of imported goods are produced in foreign countries. So, the future researches should remove the imported goods. The carbon emissions in this study are just produced by residential energy consumption, they do not include the carbon emissions generated during the production. Therefore, we should do more work to complete this in the future. Finally, applications of input-output table in this research are based on the assumption of a steady economic state during its compilation period. However, actual economic systems are dynamic. Future work should pay special attention to the simulation of dynamic systems.
